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Abstract 
  
Architecture of hilly areas requires special considerations because of terrain, climate 
and the ever-changing weather, available material etc. People living in hills very often 
have their unique culture. Physical development in the hilly areas of Bangladesh has not 
taken into consideration the particular features, characteristics of the area. Over the 
past decade development has been rapid, but haphazardly at best. One of the 
environmentally degrading practices has been the razing of hills and implanting 
buildings that seem suitably designed for flat land. Architectural history will 
demonstrate that the Architect has negotiated his design in a hilly or mountainous site 
by either blending or contrasting with the elements. The situation that has evolved and 
the current practice in the hilly areas of Bangladesh is neither of the two. Professionals 
seem to be taking a shortcut approach by totally disregarding the special features of the 
hilly region, and thereby creating an architecture eyesore. The failure has been in not 
taking advantage of the physical, environmental, social and cultural framework. 
Architectural tools, such as form, planning and space organisation, material, openings, 
historical references and colour, have not been favourably employed to create 
architecture of the hills. Architects seem to have unnecessarily succumbed to 
constraints, some of which could have perhaps been easily overcome.The degradation 
must be arrested by appropriate means, such as awareness, legislation and design 
excellence, to prevent further deterioration. Much of the land is still virgin and the scope 
of creating a congenial environment prevails. Chittagong and the adjoining Chittagong 
Hill Tracts have been taken as Case Studies for the purpose of this paper. 
 
 
 
Introduction 
 
Architecture, being a responsive evolution, has always interacted positively among other 
aspects with land and topography, primarily because it lays its foundation on them, or failed 
miserably when it did not. It has always tried to derive maximum benefits from the land on 
which it grounds its roots. The Architecture of hilly areas or regions where the land is 
predominantly mountainous has been equally interactive with other ground conditions such as 
the local climate and available materials. Form appropriate for buildings on plain land as a 
response to function, climate and elements, structure suitable for buildings on plain land as a 
response to soil and material; façade treatment and embellishment pertinent for buildings on 
plain land as a response to culture and society, cannot be rationally relevant for that of a hilly 
region. The very definition of Architecture is then at stake. Houses have traditionally stepped 
down hillsides and have been aligned to the sloping terrain. Structures should therefore 
accommodate the natural slope of the land rather than cause the slope to accommodate the 
structures (Wichita-Sedgwick County, 2001) The architecture of hilly regions in neighbouring 
Nepal (stone houses above Manang, figure 1), India (the 19th century Hotel Pinewood in 
Shillong, figure 2) and Bhutan (Tak Sang cave monastery, figure 3) are excellent illustrations 
of how built form can merge with the environment. The objective of the paper is to emphasise 
on the argument that the architectural vocabulary of a plain land building has to be different 
from that of buildings for the hills, and that nature should not be tampered with. The paper is 
based on work undertaken by the first author (with own funding) at his initiative and from a 
realisation of the problem. 
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Figure 1: Stone houses above Manang (3540m) Annapurna Region, Nepal.  
Source: http://photosbymartin.com/images/pcd4232/manang-41.3.html 
 
Figure 2: Hotel Pinewood, Shillong, India (19th C).           
Source: http://india-travel.com/itslgpas1.jpg 
 
Inspiration From History 
 
Bhutan’s monastery on a cliff side braves the Alpine climate and is built of bearing masonry. 
Exemplifying Tibetan/Himalayan Vernacular, "The Tak Sang cave monastery is a major 
pilgrimage site, perched precariously near the top of a 4,000-foot precipice. It is said that 
Guru Padmasambhava meditated in this sacred cave" (Apte, 1990, p29).  
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Habitation on hills is as old as history itself. One old example is the concentration of Anasazi 
Indian dwellings (6-12th century) that can be found on the Mesa Verde plateau in southwest 
Colorado, at an altitude of more than 2,600 metres. Some 3,800 sites have been recorded, 
including villages built on the plateau, and imposing cliff side sites (Figure 4), built of rough 
stone masonry and comprising more than 200 houses of multifamily housing in Native 
American style in a desert climate (Matthews, 2001).  
 
The fortified monastery at Mont S. Michel, France (1203 and later), Architect unknown, is 
built of cut stone bearing masonry in a temperate climate on a waterfront in Romanesque and 
Gothic style. Set on an incredibly picturesque hilltop island, it was restored by Viollet-le-Duc 
(Figure 5) (Fletcher, 1987).  
 
Figure 4: Anasazi Indian dwellings (6-12 Century).           .  
Source: www.greatbuildings.com. 
 
Figure 5 Monastery at Mont S. Miche.  France (13th C) Mesa Verde, Colorado, USA.  
Source: Fletcher, 1987. 
 
The Potala Palace (Lhasa, Tibet), dating 1642-50 (Architect unknown) was built for the fifth 
Dalai Lama in Tibetan Buddhist style. (Figure 6) Generally typical of Tibetan Buddhist 
monasteries, though especially elaborate, it was constructed of bearing masonry in cold, high 
altitude on a remote mountain hill town. The fortified palace is a large house, a government 
centre, a religious centre and a monastery. "Imposing externally, with skyscraper-like sloping 
walls, gilded roofs and bells crowning the chortens, it has richly decorated sanctuaries, 
reception and state rooms." (Fletcher, 1975).  
 
Architect Mario Botta’s Residence in Riva san Vitale, Ticino, Switzerland is a more recent 
(1972-73) example of how to show consideration for the hills (Figure 7 and 8). The exterior is 
of brick, the climate temperate and the context a rural hillside facing Lake Lugano and distant 
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snow-capped mountains. A slender steel truss bridge painted red crosses from the steep 
hillside out to meet the residence block massing. 
 
“The house itself consists of a cubic tower frame with heavy corner pillars built of oversize 
concrete blocks. The volumes of the various living spaces fill in the frame, starting with one 
quadrant on the top floor and concluding with three quadrants, four floors below at the living-
room level. Unfilled quadrants provide step-like sequences of exterior terraces. A square 
staircase located almost at the centre of the square plan ties the blunt clarity of the massive 
exterior; the interior is labyrinthine and intimate. Emphasis on the large openings cut into the 
cubic mass of the house achieves monumentality similar to that of the local vernacular.”   
(Wrede, 1986, p24) 
 
In the words of Botta, "It is obvious that if the new architects, the new engineers think in 
technological terms, the conflict with the ecologists is bound to keep expanding. Whoever 
constructs destroys nature, and thus intervention of any kind is always seen as something 
negative. The real problem, however, seems to me to be to cultivate an understanding that 
construction transforms only a part of nature, that it should engage in dialogue with nature, 
and that it is up to us, to this generation, to find the way to resolve the conflict with the 
stubbornly conservative and their commitment to anything which was built in the past." (Pizzi 
et al, 1991) 
 
Figure 6: Potala Palace, Lhasa, Tibet, 17th C. 
Source: Fletcher, 1976.  
Figure 7: Riva san Vitale, Section. 
 
Source: www.architectenwerk.nl.
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Figure 8: Riva san Vitale, Ticino, Switzerland.   
            
Source: www.architectenwerk.nl.
 
Another Modern Architect Tadao Ando designed a multifamily housing at Rokko Kobe, 
Japan in 1981-83. (Figure 9) Using site-cast concrete Ando was able to achieve rugged, cliff-
like massing appropriate to the steeply sloping urban, hillside site. Ensuring privacy and 
providing expansive views for units, the building is composed of a group of units, each 
measuring 5.8 meters by 4.8 meters. “In section, it conforms to the slope, and in plan, it is 
symmetrical. In ascending the slope, gaps are intentionally created. The gaps relate to each 
other and unite the entire building; at the same time they serve as a plaza. A total of 20 units 
are mounted along the slope creating exclusive terraces facing various directions overlooking 
the ocean. I expect that life in these diverse units will concentrate around the terrace and the 
opportunity to communicate with nature” (Blaser, 1990. p16).  
 
The Simonas Petras Monastery (Figure10) at Mount Athos, Greece, (Architect unknown ) 
built of stone bearing masonry and featuring wood frame balconies, merges splendidly with 
the rugged landscape, with both strength and precariousness. Set on the Mediterranean and 
hanging from a Cliffside it is characteristic of the Greek Vernacular style. (Matthews, 2001) 
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Figure 9: Housing at Rokko Kobe, Japan.      Figure 10: Simonas Petras Monastery,   
                                                                             Mount Athos, Greece.                            
 
Source: www.ldmuziejus.mch.mii.lt.  
The Situation Bangladesh 
 
Inspiration from history above is a reference to the global perspective, and not Bangladesh, 
where building activities with modern materials in the hilly areas began in the last decade or 
two, and that too on the wrong foot without almost any reference to the traditional house 
form. 
 
Bangladesh, for the most part being a flat land, appears to be missing the point. The creators 
of new Architecture, buildings made of brick and concrete, as opposed to indigenous houses 
evolving in its limited hilly areas, less than one-tenth of the country’s territory (Map1) 
particularly in the southeast – Chittagong and Chittagong Hill Tracts – appear to be oblivious 
to design principles, ignorant of historical references, and unmindful of professional 
responsibilities. Here ignorance is not bliss. 
 
The hills, attaining elevations of about 30m, are small and scattered along the eastern borders 
with India and Myanmar. Mowdok Mual (1003m) is the country’s highest point on the border 
with Myanmar. Although among the heaviest recipient of rainfall in the world, the soil here is 
much less fertile than the annually replenished alluvium of the surrounding floodplain. 
 
The characteristics of the land – soil and subterranean conditions, river flow, gradient, 
undulation, vegetation etc – are vital to Architecture, often being the major influences on the 
form. These features are vastly different from that of the plain land. An added feature in 
Chittagong and Chittagong Hill Tracts is the Bay of Bengal on its south and the vast lakes 
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interspersed over the land. There is no way that Architecture can ignore such dynamic factors; 
rather they have always been accommodated as constructive aspects of design.  
 
Map 1: Chittagong Hill Tracts bordering India and Myanmar marked by red circle. 
 
Legislation 
 
Legislation for hill architecture is inadequate. In the Building Construction Rules 1996 (Govt. 
of Bangladesh 1996) these are limited to:  
1. Seeking permission from the Authorised Officer in prescribed form along with 
drawing in 1:100 scale, fee, etc for cutting a hill (Clause 3, 8) 
a. Fee for cutting hill shall be Tk. 10,000 per bigha1, with minimum fee being Tk. 
10,000 2 (Clause 4.3) 
b. Graduate Engineer or Architect shall prepare the drawings (Clause 6) 
c. Special rules for cutting and demolishing hills (Clause 27) 
a. Documents required  
i. Certificate from the Department of Environment  
ii. Topographical or contour map 
iii. Drawing showing roads, services, trees, retaining wall, terracing, 
palisade, etc. 
b. Methodology to regulate demolishing and measures to be taken.  
 
The importance given to hills in the Act can be gauged from Tafsil 1 (Schedule 1), which is 
required to be filled by one constructing a building, one digging a pond or one cutting or 
demolishing a hill. 
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On the other hand, the very fact that a fee has been mentioned for cutting of hills means that it 
is permissible at a price. Unfortunately, even these minimal legislations, however ambiguous, 
are flaunted and hills are being razed at will. 
 
Climatic Differences 
 
The importance of climate in Architecture cannot be overstressed. The climate of hilly areas 
is again peculiar to the area and different from the rest of the country. Hilly Chittagong and 
hilly Rangamati in the Chittagong Hill Tracts is wetter than plain land Dhaka (Table 1). 
Although the Monthly Average Maximum Temperature at the two levels do not vary much 
(Max 34.3 ºC, Min 12.7 ºC), figures for the Monthly Average Relative Humidity show a 
marked difference. (Table II) (Bangladesh Bureau of Statistics, 2001) The possibility of 
landslides in hilly areas is an added dimension and should be reflected in its buildings, a 
condition that cannot be fulfilled if a plain land building is artificially imposed on its gradient. 
These differences will only validate how the Architecture of plain land and highland cannot 
be and should not be similar. Unfortunately in the case of Bangladesh, it has.  
 
Table 1: Annual Total Rainfall by station.                              
(millimetres)  
Gradie
nt 
Station 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 
Plain Dhaka  1627 2153 2850 1169 2819 1540 1752 2044 1931 2312 
Hilly Chittagong 2584 2985 2698 2274 3360 2260 2445 2890 2687 3863 
Hilly Rangamati 2595 2681 3023 1728 3832 1611 2403 2891 2644 3216 
 
Table 2: Monthly Average Relative Humidity.                                                        
(percentage, %)  
Gradie
nt 
Station Jan Feb Mar Apr Ma
y  
Jun Jul Aug Sep Oct Nov Dec 
Plain Dhaka  77 68 64 75 78 81 87 86 85 82 78 77 
Hilly Chittagong 81 76 71 81 82 83 89 89 84 82 82 78 
Hilly Rangamati 82 75 70 77 81 84 80 88 86 85 86 82 
 
Materials 
 
Materials play an important role in differentiating the architecture of the flat land from that of 
the hilly region. In India, most non-urban buildings are made in masonry. In the plains, 
masonry is generally made of burnt clay bricks and cement mortar. However, in hilly areas, 
stone masonry with mud mortar is more prevalent; but, in recent times, it is being replaced 
with cement mortar (Murty, 2003).  
  
Roofing materials (mainly slate) have a major influence upon the overall townscape of Exeter 
and the character of its individual buildings. The hilly terrain allows views over buildings and 
creates roofscapes which would not otherwise be seen. The limited range of materials helps 
give unity and identity to the City and its constituent parts (Exeter City Council, 2003).  
 
In Bangladesh indigenous building materials of flat land differs from that of hilly areas, and 
therefore the vernacular architecture of each. Although man-made materials are prevalent in 
both areas, the architecture at the two altitudes should be different, given that they should be 
inspired by their respective locality. This is not evident in Bangladesh, as buildings at both 
elevations are designed with the same vocabulary. 
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Figure 10: Indigenous rural house.  
 
Source: Panos Pictures/ N. Cooper and J. Hammond.  
Societal Factors 
 
Religion and culture of the peoples of the plain land and the hilly regions in Bangladesh is 
different. Whereas over eighty-eight percent of the country’s population are Muslims 
(Bangladesh Bureau of Statistics, 2001), who live mainly on the plain land, the majority of 
those living in the Chittagong Hill Tracts are tribal people, such as Chakma (mainly in 
Rangamati), Marma (mainly in Bandarban) and Rakhaine (mainly in Cox’s Bazaar), who 
practise mainly Buddhism and also other religions. In addition to physical differences with 
plain land making their imprint on the Architecture of hilly areas, religious and cultural 
identities should be conveyed in their buildings, now being made of brick, RCC and other 
durable materials. 
 
While rural houses, temples and buildings made primarily of indigenous materials exhibit 
typical features (Figure 10), Architects and/or builders have not been able to grasp the 
splendour of the regions ethnicity. They have however always drawn the attention of the 
foreign traveller. 
 
While building the Kaptai barrage a large number of tribal people were affected. They lost 
their ancestral homes and were compelled to move towards the hills. Over the past few 
decades non-tribal Bangalee settlers from the plain land, with different religion, culture and 
society, have also set up home in the hilly areas, a major point of discord between the two 
peoples. The dislocated tribal people and the Bangalee settlers build with the knowledge and 
experience of flat land. Whenever they build, more so in the case of permanent structures, 
they do so by destroying the character of the terrain and transplanting flatland expressions on 
an alien topography. 
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Insensitive to Locale 
 
The situation prevailing in Bangladesh is one that emanates from total non-understanding of 
the powerful attributes of hills, its climate, its flora and fauna, the need to have buildings 
cascading along the gradient instead of rising incongruously to create a skyline that should be 
heavily incompatible with the dominant incline.  
 
Many buildings constructed of brick and RCC in the hilly areas in the recent past, as well as 
some being constructed now, are plain land models simply transplanted to a different 
distinctive location. (Figure 11) Buildings stand on top of the hills, as if it were on the flat 
land. There is no distinction between the flat land architecture and that of the hills. These 
buildings could have been located anywhere, and that is a gross failure in architectural 
practice. 
 
A government building on a hilltop on picturesque Kaptai Lake, Chittagong Hill Tracts 
(Figure 12), private residences on the hilly banks of Foy’s Lake (Figure 13) and T&T 
Officers Quarters on hill in Nandankan, Chittagong (Figure 14) will bear testimony to the 
statement. 
 
Figure 11: Plain land replica on a hill top in Chittagong City.  
 
Source: Photo Mohammad Hassan Al-Mamun. 
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Razing of Hills 
 
The hills of Bangladesh are vulnerable and are being razed to the ground in a mad rush to 
wrongly emulate flat land architecture. No built form should destroy the character of the hilly 
region, nor should any structure be built by cutting the hills. In recent times a number of 
structures are built in the hilly region by being totally antithetical to the hills. In this era of 
environmental consciousness worldwide, particularly among the design professionals, such a 
destructive approach is unimaginable. 
 
R.M.S. Bandara, Scientist/Engineering Geologist, National Building Research Organization 
(NBRO), Sri Lanka, sees landslides as a possible aftermath of development activities and 
urbanisation. "In the recent history, constructions on hill slopes have been widespread," 
Bandara says. “One reason is that as our population increases, there is less and less flat land 
available in non-hilly areas. People are now more decentralised and expanding into hilly 
areas. In mountainous areas, people cut the hills to construct houses and empty the excavated 
earth down the slope,” Bandara explains in the context of Sri Lanka. “This leaves a gaping 
land cut over the house. In Sarnia Estate, Colombo, the land behind the lines had been cut and 
left with no tree cover to prevent erosion. Through carelessness, the inhabitants had failed to 
see the tension cracks appearing on the cut land. Finally, the land came crashing down on 
them” (Liyanage, 2003).  
 
Figure 12: Incongruously built, overlooking Kaptai Lake. 
       
                        Source: Chittagong/ Photo Nizamuddin Ahmed. 
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In Chittagong City it is quite common for hills to be razed to the ground to make room for 
development, not always with permission from the authorities and often under dubious 
circumstances. The area behind BSCIC, Nasirabad has been almost totally levelled to make 
room for development. Some hills do not exist any more, such as the one near Sarson Road. 
It is possible to cut the hills because of the soil type, with little or no rock. Some of these 
illegal incidents are reported in the media but with little effect or to affect only a temporary 
lull. Projects, which have lawful consent, are also contentious, as there is no consideration of 
the hill and the natural environment. 
 
In remote Chittagong Hill Tracts, cutting of hills in inaccessible places by the local 
population is standard practice. Buildings, mainly government-owned, are constructed 
without any degree of consideration for the natural terrain. 
  
Figure 13: Insensitive residence, Foy’s Lake, Chittagong.  
 
Source: Photo Mohammad.    
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Figure 14: Could be anywhere! T&T Quarters sit atop a hill at Nandankan, Chittagong.  
Source: Photo Mohammad.    
Conclusion and Recommendations 
 
Considering that professionals are not conscious of the dangers of negating the hill in their 
design it is of utmost importance to increase awareness regarding the need to save hills for 
environmental stability, and to stop indiscriminate and insensitive building in hilly regions. 
Hills must be considered as an advantage to design and construction, not an obstacle that it 
should be flattened. 
 
Special legislation is required for the protection of hills by providing well-defined rules on 
conditions that need to be fulfilled when constructing on or near a hill. This has to be 
different from rules applicable to buildings on plain land. 
 
Architects and engineers (because they too can sign drawings for planning permission) should 
be more conscientious and responsive to nature in dealing with buildings on hills. The 
indiscriminate cutting and demolishing of hills should be put to a stop immediately by 
specific legislation.  
 
Good practice of Architecture can also promote an argument in favour of saving the hills 
form being razed and augment the possibility of positive examples for posterity.Man, the 
professional inclusive, must learn to acclimatise with the hills and not vice versa. 
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Notes 
 
 
1 Bigha = 14400 sft 
2 Taka (Tk) 100 = £ 1 
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